Pain is common in older adults, but its relationship with ageing is unclear. The aim was to investigate pain among adults aged 72 years and older by means of a population-based sample followed for a period of nine years.
Introduction
Pain is a major health problem in Europe [1] . Although differences were observed between European countries, 40% had inadequate pain management [1] . Contradictory data have been published, where the prevalence of pain increases with age [2] or peaks in middle age and then declines again [3] . In Australia, the prevalence of pain among men was found to peak in the 65-69 year age group, while for women, it peaked in the 80-84 year age group [4] . The earlier misconception that pain is a normal consequence of aging may explain why pain in older adults has only recently received attention. Pain is common in older adults but the nature of this relationship with ageing is unclear. In a study of almost 3,000 individuals aged 50 years and over, the onset of widespread pain, independent of sex, was associated with a decrease in healthy ageing [5] . Adults with chronic pain are at increased risk for earlier mortality as well as developing age-related diseases prematurely and cognitive decline at younger age [6] . There is a lack of knowledge about how pain develops over time in the general population of older adults and, in addition, studies investigating factors associated with recovery from pain are sparse. In the population aged 60 years and over, the reported pain prevalence was about 55%, and 64% of those reporting pain were women [7] . One explanation of the differences in reported prevalence could be that some studies have investigated special circumstances, such as arthritis [8] or knee and hip pain [9, 10] , while others present the prevalence among patients in hospital or at a primary care centre [11] .
Thanks to previous research, a large body of knowledge about healthy aging has been gathered. In general, older people are hindered by their symptoms rather than their disease [12] , which indicates the importance of focusing on the experienced symptoms (for example pain) and perceived health instead of the diagnoses per se. Knowledge about how pain affects the aging population has improved over the past two decades [13, 14] . Physical activity and sleep are important determinants of healthy aging, as well as psychological factors. It can be assumed that pain is also an important (negative) determinant.
Pain is an unpleasant sensory and emotional experience [15] but the factors underlying individual differences in pain response are not yet fully understood [16] . The experience of pain might be affected by biological, socio-cultural and psychological factors [17] [18] [19] [20] . For example, in a number of studies, insomnia has been shown to be related to pain. Schuh-Hofer et al. found that one night of total sleep deprivation leads to a state of generalized hyperalgesia [21] . Financial status might also influence pain, as in Sweden, income differences in health care seeking behaviour favouring higher-income groups were observed among men, irrespective of age, and among older women [22] .
As an example of psychological factors, Buckelew and colleagues [23] found that younger male patients with pain reported a stronger internal locus of control (iLOC) compared to older male patients who relied to a greater degree on others. Cano-Garcia and colleagues [24] found clusters that could be classified from the best to the worst adjustment to chronic pain, thus supporting the theoretical model of locus of control (LOC) patterns among a chronic pain population, proposed in 1982 by Wallston and Wallston [25] . As indicated by previous research the self-reported prevalence of pain seems to decrease with higher age but pain also increases the risk of premature death [6, 26] .
Thus, the aim of this study was to investigate reported pain among older adults aged 72 years and older over time, as measured in a population-based sample followed for a period of nine years. Additional aims were to establish whether insomnia, financial situation, iLOC and external locus of control, (eLOC), were associated with pain relief in a representative sample of older women and men by means of multivariate models and to determine whether pain leads to premature death, using the T-test. The results are expected to be useful for preventing and treating pain.
Method and Participants
The study draws on the Swedish National Study on Aging and Care (SNAC)-Blekinge (B), approved by the Ethics Committee of the Medical Faculty at Lund University (LU 605, LU 744-00). The SNAC-B includes a representative sample of the population of older adults in the county of Blekinge. This sample is part of the longitudinal population based Swedish National Study on Aging and Care (SNAC), which investigates the patterns of health and living conditions of the Swedish population aged 60 years and older. The SNAC is conducted at four research centres in Sweden. In the present study, participants aged 72 years and older were recruited from the SNAC baseline sample.
A randomized selection was made from the population register. Potential participants were invited by letter to take part in the study. In the Blekinge centre, 2,312 individuals were invited to participate, of whom 1,402 (61%) agreed. Reasons for non-participation (910 subjects) were lack of interest (83%), illness (10%) and could not be contacted (7%). Of those who agreed to participate in the SNAC, 1,005 (age 72 years or older) were included in the present study.
Baseline data collection was carried out during the period 2001-2003. A total of 396 (39.4%) men and 609 (60.6%) women aged 72 years and older were included in the present study. Re-examination and testing were carried out on 328 individuals, 124 men and 204 women, during the period 2010-2012. Only individuals from the first data collection were included in the nine year follow-up investigation ( Figure 1 ).
Procedure
Trained assessors carried out medical examination and testing in two sessions; each examination lasted about 3 hours. A release form allowing access to medical records was obtained from all participants.
All subjects provided both verbal and written consent to participate. A questionnaire was completed in the period between the two sessions. Those who agreed to participate but were unable to travel to the research centre were examined in their homes. In order to avoid systematically exceeding the nominal age, the tests were performed within a 12-week time interval (6 weeks before and six weeks after the 72nd birthday). The design and structure of the SNAC project were previously presented by Lagergren [27] . The question concerning the participants' financial situation, i.e., whether they had savings or a low economic status, was: If necessary, could you raise the sum of 14,000 SEK (about 2,000 USD) for unexpected expenses within one week? The response alternatives were 'Yes' and 'No' . This question from the SNAC database was based on a Swedish survey of income and living conditions [28] .
LOC was measured using a short version of the original health LOC scale developed by Wallston [29] . The original version includes three subscales measuring one internal and two external control beliefs. The external LOC alternatives are " authority figures " and " circumstances The original scale has 18 items (6 items per subscale) and its validity in terms of measuring the concept of health LOC has been demonstrated. In the database used in the present study, three items from the iLOC subscale were employed: 1. If I become ill, it is my own behaviour that determines how soon I recover, 2. I have control over my health and, 3. If I take care of myself, I can avoid illness. The range of (possible) scores was 3 -15 points, with high scores indicating a higher level of iLOC. The Cronbach alpha for iLOC was 0.67.
Three items from the eLOC subscale were used: 1. My nearest and dearest are very important for whether I remain healthy or fall ill 2. My recovery from illness is usually because my nearest and dearest have cared for me well 3. When it comes to my health, all I have to do is follow my doctor's orders. The range of scores was 3-15 points and high scores indicated a higher level of eLOC. The Cronbach alpha for eLOC was 0.52.
Statistical analysis
The Pearson Chi-Square Test was used to investigate whether pain prevalence changed between baseline and the nine year follow-up.
There is ample evidence in the literature to support the assertion that the multidimensional health locus of control (MHLC) subscales reliably measure individuals' health LOC beliefs, which is the construct they were designed to measure [25] . However, validity is an elusive concept and cannot be properly addressed without knowing 'validity for what purpose?' [29] . This study examined the relationship between LOC orientation (internal or external LOC) and pain in a sample of older adults. The Cronbach's alpha was presented in order to reflect the internal consistency of the included items [30] . This value is dependent on the magnitude of the correlations between the items, as well as on the number of items in the scale. Because there were more than two response alternatives, the Cronbach´s alpha should have been above 0.7 but as only three questions were included, a lower alpha value can be considered to indicate validity [30] . Cronbach´s alpha was employed to describe the reliability of the LOC scales.
Multivariate logistic (forward) regression analyses were conducted to provide odds ratios (ORs) for the effect of insomnia, financial status and LOC on recovery from pain, as well as to study whether there was a relationship with pain relief when covariates were entered. T-test was used to compare differences in mean age between the groups pain/no pain. The level of significance of probability values (p-value) was set to p< 0.05 Missing data are reported in Figure 1 and indicated by (n) in all analyses. Data analysis was performed using the SPSS program, version 22.0.
Results
Gender based differences in mean age between individuals with and without pain decreased with age and completely disappeared for men at the follow-up investigation ( Table 1 ). Among women, T-test showed a significant difference in mean age if reporting pain or not, (t=-17.37; t>3.29, p<0.00), and the difference was about the same for men (t=-14.1; t>3.29, p<0.001). The pain relief rate was high for women, 82/136 (60.3%, C.I. 52.1 -62.5), but even higher for men, 44/58 (75.9%, C.I. 64.9 -86.9) (see Figure 1 ).
Mean age Women With Pain Women Without Pain Men With Pain Men Without Pain
At follow up, the number of individuals reporting pain during the past 4 weeks was about the same for women, 15/135 (11.9%, 6.4 -17.4), as for men, 13/97 (13.4%, C.I. 6.6 -20.2). A multivariate forward logistic regression model for each sex was performed, with insomnia, financial status and locus of control (LOC) as covariates ( Table 2) .
Low eLOC scores were found to have significant odds ratios (OR 2.18 CI 1.13-4.22) for pain relief among older men (72 years and older)
given that the odds for relief increased 1.18 times for each lower step on the eLOC scale.
Discussion
In this study, the results of a nine year follow-up of adults aged 72 years and older are presented, where the aim was to describe pain among older adults in the community based on age and sex. The median age differences between those who reported pain and those who reported no pain almost disappeared in the follow-up, which may be due to changes in age, but also to the effects of selective mortality.
Findings from this study, for both sexes, are significant differences in mean age if reporting pain or not indicating premature death among older adults with pain. Nevertheless, the results should be interpreted with caution, as few individuals attain the highest ages. If death is associated with pain, knowledge about relationship will be essential for the development of health policies for pain prevention and treatment.
A major goal of health policy should be to ensure that longer life is accompanied by better health and less disability. Further research should explore this issue. The number of individuals reporting pain declined with increasing age and was about a third (33.8%) among women and around a fifth (21.8%) among men. The occurrence of pain within the past four weeks was about the same for women, 15/135 (11.9%), as for men, 13/97 (13.4%). The relief rate was high for women, 82/136 (60.3%), but even higher for men, 44/58 (75.9%), and low eLOC was associated with pain relief among the latter. The high mortality rate in the group that reported pain may have influenced these results, as the pain relief rate may not necessarily have been as high among those who had died. Our study, investigated two cross-sectional surveys of the same population (nine year follow-up), which selects survivors and more healthy individuals. Thus, co-morbidity and persistent pain could have been higher in the non-survival group. Time trends in Sweden indicates healthier older adults since an increase in the proportion of never hospitalized older adults has been noticed [31] .
The finding that even among the oldest old, pain is more common in the female part of the population is in line with earlier studies [5, 7] . However, as far as we can ascertain, no previous studies have investigated the occurrence of a new episode of pain or the rate of relief from pain in this age group. The findings should encourage reconsideration of the widely held belief that pain is a normal consequence of aging and therefore need not be addressed. The high relief rate among both women and men indicates that pain is not a consequence of growing older. The number of individuals reporting pain was lower in the follow-up and the difference was statistically significant among women.
The positive conclusion that many older people can become free of pain should be followed by the recommendation that sufferers should obtain adequate pain relief. Increased prescribing of various physical activities and a referral to a physical therapist or, if necessary, referral to an orthopedic technician would be desirable. Buprenorfin (patches), has been introduced as a new long-lasting, (7 days), pain relief treatment, that does not require dosage adjustment in the elderly. However, since the adverse event profile is the same as for other opioids it should not have affected the outcome significantly.
Previous studies have revealed that a significant proportion of such individuals do not receive appropriate treatment for their pain [1, 7] . The reason for relief of pain with higher age remains unclear but could in some degree be due to a higher degree of acceptance.
A fair interpretation of the results must take some limitations into account. As the data are largely self-reported the risk of recall bias is ever present. Research personnel conducted the three hour medical examination both at baseline and at the follow-up investigation. This comprehensive survey entails the risk of fatigue in the participants, which may affect their responses. An opportunity to rest was however offered to safeguard the accuracy of the data. The definition of pain was based on whether the participants reported pain during the previous four weeks, which might have led to some misclassification, i.e., the inclusion of individuals with acute pain. However, there is no reason to believe that this distorted the results, as the procedure was identical nine years later. The reported prevalence of pain among older adults and the gender difference are consistent with findings from a study in the UK using the same question about pain during the previous four weeks [26] . Thomas and colleagues found a decline in prevalence of regional pains in the older age-groups [26] .
The SNAC was developed for population-based longitudinal studies, but multidimensional assessment of pain can also be valuable in clinical trials and other types of longitudinal study. The SNAC-B respondents are considered representative of elderly people in Sweden regarding age, gender and quality of life. However, patients in everyday clinical practice differ from our sample [11] . The definition of pain used in this study does not separate site or cause. However, our study is population based thus we follow a randomized sample from the general population and not selected group of patients. Therefore, some age-related pain types, the most common one -arthrosis, are less prominent than would be the case if different pain types and locations were assessed separately. The consistence of our findings with the UK results [26] supports our result that pain decreases with age among the healthy general population.
There is ample evidence in the literature to support the assertion that the multidimensional health locus of control (MHLC) subscales reliably measure individuals' health LOC beliefs (which is the construct they were designed to measure) [25] . However, validity is an elusive concept and cannot be properly addressed without knowing 'validity for what purpose? [29] . This study examined the relationship between LOC orientation (internal or external LOC) and pain in a sample of older adults. The Cronbach´s alpha was presented in order to reflect the internal consistency of the included items [30] . This value is dependent on the magnitude of the correlations between the items, as well as on the number of items in the scale. Because there were more than two response alternatives, Cronbach´s alpha should have been above 0.7 but as only three questions were included, a lower alpha value can be considered to have validity [30] . In older men, a low eLOC score can be interpreted as either being pain free or receiving adequate pain relief. Today, pain management courses are mainly provided for younger adults. The goal of such courses is to reduce eLOC while strengthening iLOC by means of various therapies although it does not necessarily mean that high values on one of the factors causes low value on the other. Perhaps pain management courses should be included in the treatment strategies for older men. However, as the items were formulated by the research team and not by healthcare providers, it is important to take into account the actual situational potential for control, patients' perceptions and expectations of control as well as the expectations of healthcare providers when evaluating the results. Only by studying the complex interaction of these factors can we predict health behaviour and intervene effectively to enhance health.
The main question is the definition of pain, i.e., the experience of pain associated with actual or potential tissue damage or described in terms of such damage [15] . The reported pain could emanate from some part of the body, the body in general or the psyche. The strength of this prospective study is the fact that data were systematically collected prior to the decision to use them in the present study.
Conclusion
The present findings contribute some insight into aspects of life among elderly people faced by the challenging experience of pain. The average age of the group who report pain is lower compared to the group without pain indicating premature death. Besides revealing the number of older people who report pain and that a very large proportion of them can become pain free, a possible health factor may have been found, in that a low eLOC in men was associated with relief from pain.
